Mitophagy in cells with mtDNA mutations: being sick is not enough.
Despite the emergence of autophagy as a key process for mitochondrial quality control, the existence and persistence of pathogenic mtDNA mutations in human disease suggests that the degradation of dysfunctional mitochondria does not occur widely in vivo. During macroautophagy, a double-membraned cup-shaped structure engulfs cytosolic content. This autophagic vesicle then fuses with lysosomes, allowing hydrolytic enzymes to degrade the contents. Mitochondrial autophagy, or mitophagy, is thought to degrade damaged or nonfunctioning mitochondria specifically. The Parkinson disease-related proteins PINK1 (a mitochondrially localized kinase) and PARK2 (PARKIN, a cytosolically-localized E3 ubiquitin ligase) are essential for targeting mitochondria for mitophagy. Upon chemical uncoupling of the mitochondrial transmembrane potential (Δψ(m)), PINK1 located in the mitochondrial outer membrane recruits PARK2 from the cytosol to the mitochondria, followed by delivery of the organelle to the autophagic machinery for degradation.